Developed and developing countries are currently encountering an upsurge in the prevalence of diabetes. The burden of this disorder seems to be disproportionately large in non-European populations, with Hispanic, Native American, Pacific and Indian Ocean island populations, and Indian and Australian Aboriginal communities heading the list. The 2003 global burden of diabetes has been estimated to be 150 million people, and is expected to rise to 220 million by 2010 and to 300 million by 2025.
1
In South Africa, the prevalence of diabetes varies from 3% to 28%, depending on the population studied, the age range, and whether the population is rural or urban. 2 Diabetic patients are more likely to be admitted to hospital, and diabetes is a frequent co-morbidity in hospitalised patients. Diabetes also contributes significantly to prolonged hospital stays and inpatient mortality. 3, 4 Patients with diabetes need admission to hospital for the usual variety of reasons, which may or may not be related to diabetes. 5 Diabetes, however, frequently complicates the condition for which they were admitted. 6 For this reason, health care providers, irrespective of the discipline in which they work, need to have knowledge of inpatient diabetes management. Moreover, hospitalisation of diabetic patients is costly, and this cost is usually related to complications of diabetes. 6, 7 Improving in-hospital diabetes care requires a multilevel and multidisciplinary approach, mediated by the personnel who interact with patients during hospitalisation, i.e. doctors and nurses. 8 Most trainee physicians did not think that additional training in diabetes care was necessary; this constitutes a significant obstacle in improving diabetes care.
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December 2008, Vol. 13, No. 3 JEMDSA patient care than a lack of training. 9 It is possible that inadequate diabetes management practices on the part of resident doctors could be the result of lack of knowledge and experience. A systematic approach to educating residents in inpatient diabetes management could improve the care of hospitalised diabetic patients. 10 A number of studies assessing nurses after education programmes concluded that a discrepancy exists between the knowledge and behaviour of nurses caring for diabetic patients. It seems that nurses primarily change their clinical practice as a result of new knowledge obtained via unit-based training resources. It therefore follows that training of nurses should be done on a unit-based basis. 11, 12 In a survey of 27 junior doctors and 143 nurses on their knowledge of management of diabetic inpatients, the average doctors' score was 48 out of 66 and that for nurses was 51 out of 66. Doctors scored better in the physiology and complications sections, and nurses fared better in the questions related to practical management of diabetes. 13 Owing to the increasing prevalence of diabetic inpatients, a survey was conducted to assess knowledge and attitudes of doctors and nurses caring for patients with diabetes at Kalafong, a large secondary hospital.
Methods
The survey targeted the knowledge and attitudes of medical and nursing staff about service delivery to diabetic inpatients. All doctors and nursing staff caring for adult patients with diabetes were approached to take part in the survey, irrespective of the hospital unit or discipline in which they worked. Doctors were approached for participation regardless of seniority. Questionnaires as well as a covering letter explaining the importance of the study were given to all doctors attending departmental morbidity and mortality meetings, and they were requested to complete the questionnaires immediately. Questionnaires and covering letters were also distributed to all nursing units with adult diabetic patients, requesting nurses at all levels to complete the questionnaire. This was done once during the day shift and once during the night shift. All forms were completed anonymously.
The questionnaires distributed to medical staff included the DAS3 questionnaire (to assess attitude towards diabetic patients), a diabetes inpatient knowledge questionnaire, and a questionnaire to assess the perceptions of care, issues related to referral systems and the availability of diabetes educators, and current prescription habits of physicians; this included demographic data of the health care professional. 
Results
The total number of health care professionals participating was 115, of whom 54 (47%) were doctors and 61 (53%) were nurses. The overall response rate was 83%; 90% for doctors and 76% for nursing staff.
Of the 54 doctors, 36 (66%) felt that the registrar, 9 (17%) that the medical officer, 7 (13%) that the intern, and 2 (4%) that the consultant were primarily responsible for taking care of diabetic patients' blood glucose control.
Seventeen (31.5%) of the doctors felt that they frequently, 10 (18.5%) that they seldom, and 26 (48.1%) that they sometimes had problems controlling blood glucose in diabetic patients. Most doctors (31 (57%)) considered that obtaining glycaemic control in diabetic patients was difficult or problematic; the reasons were related to glycaemic control (16.7%), system and logistical issues of management (11.1%), coinciding complications (11.1%), and personal lack of knowledge and experience (7.4%).
Of all the doctors, 4 (7.4%) always, 9 (16.7%) frequently, 23 (42.6%) sometimes, 16 (30%) seldom, and 2 (3.7%) never consulted someone else about blood glucose control in their patients. The reasons for admission of diabetic patients to hospital, as perceived by the doctors, were: hyperglycaemia -24 (45%), sepsis -23 (43%), chronic diabetes complications -12 (23%), diabetic metabolic emergencies -9 (17%), elective surgery -7 (13%), trauma -6 (11%), and other medical problems -2 (4%). (Doctors were requested to mention the two to three most common reasons for admission of diabetic patients.)
The majority of doctors (48 (89%)) stated that patients with diabetes tended to have longer hospital stays than non-diabetic patients. They also reported that diabetic patients were more prone to have complications while hospitalised (50 (92.6%)).
About a third of all nurses (17 (28%)) considered the management of diabetic inpatients troublesome, 40 (65%) did not, and 4 (7%) were uncertain or did not know.
Additional, more problem-based questions were put to the doctors to assess their practical knowledge of diabetes. Regarding inpatient monitoring of blood glucose, the majority (44%) of doctors prescribed 4-hourly monitoring, and only 15% proposed meal-related monitoring.
Concerning target blood glucose in inpatients, answers varied from 3 to 11 mmol/l; 11 (20.4%) respondents stated 4 mmol/l; 9 (16%) said 7 mmol/l; 8 (15%) said 10 mmol/l; and 7 (13%) each said 5 and 8 mmol/l. The most correct answers are indicated by an asterisk (*). 6. An insulin adjustment scale is the dose of insulin to be given in addition to the usual insulin dose, and is determined by pre-meal blood glucose. On what would be prescribed for a type 2 diabetic patient, on oral agents and twice-daily mixed insulin, admitted to hospital and who needs to be starved, 10 (18.5%) would stop all usual treatment and initiate an insulin sliding scale and a dextrose infusion; 30 (56%) would start with a sliding scale only; 6 (11.1%) would start an insulin infusion as well as a dextrose infusion; and 4 (7.4%) admitted that they did not know.
For the true/false section, the mean score was 4.94 (SD 1.59), median 5 (IQR 4 -6) out of a potential 10. The highest score was 9, achieved by only 1 doctor. The results of the above true/false section based on more practical applications correlates with the 3 equivalent (therapy-related) sections of the O'Brien questionnaire (Diabetes medications, Insulin use, and Surgery and fasting in diabetes) (r=0.384, p=0.005).
Additional, more problem-based, questions were put to all nurses to assess their practical knowledge of diabetes.
When the same aspects were probed for in open questions, responses were as follows:
On asking what would be the ideal frequency of blood glucose testing in the ward, only 17 (27%) indicated that it should be done in relation to meals; this is in keeping with the doctors' responses.
Regarding which are the best body sites to inject insulin, 22 (36%) thought it was the forearm, 50 (82%) the thigh, 53 (87%) the abdomen, and 4 (7%) the upper arm.
About the symptoms of hypoglycaemia, 12 (20%) mentioned sweaty cold skin, 3 (5%) dizziness, 9 (15%) confusion or delirium, 11 (18%) coma or loss of consciousness, 3 (5%) restlessness, and 7 (11%) wrongly stated thirst. Thirty-five (57%) considered that a blood glucose less than 3 mmol/l is hypoglycaemic. In response to hypoglycaemia, 34 (56%) stated an appropriate action.
Concerning the difference between a sliding scale and a supplementation scale, 50 (82%) did not know that supplementation scale should be related to meals.
On asking which insulins can be given intravenously, 37 (61%) responded correctly -regular insulin.
From the DAS 3 questionnaire, it appears that nearly all medical and nursing staff are aware of and realise the need for special training in the management of diabetic patients (median score 4.6, mode 5 
Discussion
The survey group comprised doctors and nurses working in a large secondary hospital in the government sector. It was found that these doctors, who care for mostly uninsured patients, have insufficient knowledge especially in three aspects of diabetes care for inpatients:
1. Firstly, knowledge of the use of diabetic medication seems to be inadequate, with a median score of 2 out of 5.
2. Secondly, knowledge of insulin use is lacking, with a median score of 2 out of 6. This deficit in knowledge was also apparent in the questionnaire on diabetes management, in which the median score was 5 out of a possible 10. The same can be concluded from the open practical diabetes management questions.
3. Thirdly, doctors have poor knowledge on dietary management of diabetes, with a median score of 3 out of 6. In comparison with the nurses, doctors tended to have better knowledge of the physiology of diabetes but, for all the other aspects of inpatient diabetes care, were no better than the nursing staff. The mean total score was, however, significantly higher in doctors than in nurses -68.3% v. 53.9%, with a difference of 14.4% (95% CI, 9.12 -19.68, p<0.001).
Poor knowledge of diabetes management is not an unusual finding in health care providers, especially in the mostly surgical disciplines. This finding was also demonstrated in the study by Piaggesi et al. who tested 60 non-diabetological health care providers for knowledge of diabetes care. Prominent in the Piaggesi study was the lack of knowledge regarding hypoglycaemia, the use and storage of insulin, and the correct utilisation of glucose test strips; these same aspects were identified in this study as requiring attention.
In comparison with the study by Oosthuizen, the median DAS3 scores are comparable with those of doctors in this study. Both studies indicate that a need for special training exists; furthermore, the poor perception of patient autonomy needs to be addressed.
In comparison with the results of the O'Brien study, 13 this study seems to have had the same results, showing poor performance in aspects related to treatment and insulin administration.
This study surveyed only doctors and nurses who were prepared to take part, although an attempt to approach all medical and nursing staff was made.
Since participation was voluntary, this study's results may overestimate the knowledge and attitudes of doctors and nurses, owing to volunteer bias.
The major problem identified in this survey is the lack of knowledge of doctors regarding to treatment of diabetic inpatients; this could be addressed by introducing training sessions on diabetes management to all doctors. Alternatively, a specialised diabetes management team could take care of the management of diabetic inpatients concerning diabetes-related problems. A third option is the introduction of standardised diabetic inpatient management protocols that are specific enough to accommodate all the various diabetes inpatient circumstances and that incorporate potential therapies simple enough to be clearly understandable and easy to use.
Conclusion
Diabetes is becoming a very common disease, and increasing numbers of patients suffering from it will be hospitalised, for reasons not always related to diabetes per se. All health care providers, irrespective of the discipline they work in, should have a basic knowledge of how to manage diabetic patients when they are admitted, as a diabetologist or internist will by no means invariably be available to take care of the diabetic aspects of patients. Hospitals should consider appointing dedicated diabetes caregivers for inpatients or the introduction of clear and user-friendly inpatient diabetes management protocols.
